Summary. Blastocysts (1\p=n-\14) were transferred unilaterally into 63 pseudopregnant mice which were killed on Day 17. Plasma progesterone concentrations were significantly (P < 0\m=.\05) lower in animals with one fetus than in those with 2\p=n-\5or 9\p=n-\14fetuses.
Introduction
The mouse placenta contains a gonadotrophin similar to human chorionic gonadotrophin (hCG) (Wide & Hobson, 1977 Wide, Hobson & Wide, 1980; Rao, Pointis & Cedard, 1982) . Placental CG reaches peak levels on Days 11 and 16 post coitum (Wide & Wide, 1979) , and may be partly or wholly responsible for maintaining the secretion of ovarian steroids during the second half of pregnancy, when the continuation of gestation is not dependent on the presence of the pituitary (Newton & Beck, 1939) .
A quantitative relationship might exist between the number of implantations and the produc¬ tion of ovarian steroids, but the evidence for this is contradictory in both the mouse and the rat.
Plasma progesterone and testosterone concentrations increase in the second half of pregnancy in the mouse, and plasma progesterone values are greater in mice selected for large litters than for small (Michael, Geschwind, Bradford & Stabenfeldt, 1975;  Barkley, Michael, Geschwind & Bradford, 1977) . In experiments using C3H mice in which the number of fetuses was experimentally adjusted to between 1 and 10, serum concentrations of progesterone were directly proportional to litter size (Soares & Talamantes, 1983) . However, neither the number of corpora lutea nor that of fetuses is correlated with plasma progesterone concentrations in Rockland Swiss mouse litters varying in size from 7 to 11 (Simon, Bridges & Gandelman, 1978 (Zambrana & Greenwald, 1971 The number of implantation sites and fetuses was counted, and placentae and fetuses were weighed. The maternal ovaries were weighed after fixation for 24 h in Bouin's fluid. The ovaries from 14 mice with 1 fetus, 15 with 2-5 fetuses, 5 with 6-8 fetuses and 11 with 9-14 fetuses were cut at 10 µ and stained with haematoxylin and eosin. The number of corpora lutea in each ovary was counted, and their volumes measured by the method of Rowlands (1961) .
Plasma from 62 mice was assayed for progesterone by the method of Scaramuzzi, Corker, Young & Baird (1975) . Two 50 µ aliquants from the plasma of each animal were extracted with 2 ml petroleum ether (Analar reagent grade). The ether was evaporated to dryness under nitrogen and the residue dissolved in 1 ml phosphate buffer. Duplicate 0-1 ml portions of the extract were assayed with a specific RIA using sheep anti-progesterone antiserum 91929/9 as described by Scaramuzzi et al. (1975) . There was little or no cross-reaction between this antiserum and androstenedione, cortisol, pregnenolone, testosterone, or 17-hydroxyprogesterone. There was a significant cross-reaction with progesterone, 11a-and 11 ß-hydroxyprogesterone and 11-ketoprogesterone.
Testosterone was assayed in plasma from 26 mice, with litters of 1-13, by the method of Collins, Mansfield, Alladina & Sommerville (1972) . The testosterone antiserum (NEA-042B; New England Nuclear, Boston, MA, U.S.A.) was from a rabbit immunized with a testosterone-3-CMO-bovine serum albumin conjugate. Cross-reactivity at 50% displacement was about 50% for dihydrotestosterone and was negligible for other androgens, progestérones or oestrogens. The efficiency of the extraction method was 85% (range 75-94%). The intra-assay variation was 4-8% and the inter-assay variation about 9%. The detection limit was 0-05 nmol/1. Placentae from 13 mice with litters of 1-6 were homogenized in ice-cold acetone (5 ml/g) plus ice-cold ether (1 ml/g) and the tissue extracts were kept at +4°C overnight and centrifuged. The tissue residue was washed with acetone plus ether, air dried at room temperature and kept at -20°C until analysed. The acetone-ether precipitates were then dissolved in saline (9 g NaCl/1), left overnight at +4°C and centrifuged. The saline extracts were then assayed by a solid-phase RIA (Wide, 1969) . The reagents were 125I-labelled hCG and a rabbit hCG-antiserum coupled to CNBr-activated Sephadex. The samples were incubated with the solid phase-coupled antibodies for 6 days at room temperature and subsequently for 1 day with addition of labelled antigen. The unknown samples were tested in 5 or 6 concentrations with a log dose interval of 0-301 and in dupli¬ cates at each dose. A highly purified preparation of hCG was used as a standard: 1 ng hCG corresponded to 5 arbitrary units (Uarb) of mouse CG (Wide & Wide, 1979) .
Results
The weight of ovaries on the implantation side of the 63 mice was 9-48 ± 0-27 mg (mean ± s.e.m.), and on the contralateral side 8-77 ± 0-24mg (paired t = (Table 1) were within the normal range for our colony of mice.
There was no correlation between the number of CL/mouse and plasma progesterone con¬ centrations (Text- fig. la) . Analysis of variance showed that the concentration of plasma pro¬ gesterone in mice with 1 fetus was significantly less than that in mice with 2-5 and 9-14 fetuses ( (Table 2) show that both factors have a small but significant correlation with mean CL volume/mouse. For example, in a mouse with 7 fetuses and 13 CL we can predict that the mean volume of the CL would be 0-376 mm3. If the number of fetuses was increased by 1 the mean volume would be 0-383 mm3, an increase of 1-9%. If, instead, the number of CL was increased to 14, the mean volume would be reduced to 0-364 mm3, a decrease of 31%. The multiple regression analysis was repeated after the data from two mice with 23 and 27 CL (Text- fig. 4 ) had been excluded, since such large numbers are unusual. The significance levels were only marginally increased, and our conclusions are unaffected.
To see whether there was any correlation between the number and mean volume of CL in each individual ovary of the mouse we plotted the difference in the number of CL on the implanted and unimplanted sides against the corresponding differences in their mean volumes. There was no correlation (Text- fig. 5 ). There is no evidence that within each mouse the mean CL volume is less in the ovary with the greater number of CL than in the ovary with the smaller number.
Discussion
We have shown that concentrations of plasma progesterone on Day 17 of pregnancy are indepen¬ dent of fetal numbers in our strain of mice when more than 1 fetus is present. In this strain the gestation period is related to litter size: in 1246 dated mouse pregnancies 60% of litters with one fetus, but < 18% of those with 8 or more fetuses were born after the 20th day of pregnancy (Dewar, 1968 (Deanesly, 1930) . Soares & Talamantes (1983) showed that the level of serum progesterone correlated with litter size on Day 15 of pregnancy in C3H mice in which fetuses were destroyed on Day 7 to adjust litter sizes to groups of 1-2, 3-4 or 8-10. However Simon et al. (1978) , using Rockland Swiss mice, found that neither the numbers of corpora lutea nor fetuses correlated with levels of plasma progesterone on Day 15 of pregnancy. These differences may be due to the strains of mice used.
It has been suggested that the mouse placenta synthesizes progesterone during the second half of gestation, and that at least part of this progesterone is secreted into the maternal circulation, although the contribution of the placenta to overall progesterone concentration is very low com¬ pared with that of the ovary (Pointis, Rao, Latreille, Mignot & Cedard, 1981) . In the mouse, removal of the ovaries or corpora lutea leads to the termination of pregnancy (Parkes, 1928; Newton & Lits, 1938) . Progesterone and oestrogen are necessary for the maintenance of gestation (Robson, 1938a, b; Jaitly, Robson, Sullivan & Wilson, 1966) . Hypophysectomy after the 10th day does not interrupt pregnancy, and the trophic support of the ovary thereafter is dependent upon the presence of the placenta (Mirskaia, 1929; Selye, Collip & Thomson, 1933; Newton & Beck, 1939) .
There are two placental hormones which may maintain the production of steroid by the ovary. Mouse placental lactogen is positively correlated with litter size (Markoff& Talamantes, 1981) and may play a part in the maintenance of luteal cell LH receptors as has been suggested in the rat (Gibori & Richards, 1978) . The role of endogenous CG in the mouse is not known but in the rat the injection of hCG stimulates the production of both oestradiol and testosterone, although it has no effect on ovarian progesterone secretion. In vitro, hCG activates the enzymes involved in the conversion of progesterone to testosterone (Kalison & Gibori, 1983) .
We have shown that the amount of CG is related to the number of fetuses in the litter, and this is undoubtedly a function of total placental mass. The amount of CG per placenta in our strain of mice at Day 17 of gestation is similar to that found by Wide & Wide (1979) in the NMRI strain. The amount of mouse CG is not related to the mean plasma progesterone concentration.
Both placental CG and plasma testosterone concentration increase with increasing litter size, and the CG may stimulate the production of testosterone by the mouse ovary. In the rat the ovaries secrete only a limited amount of testosterone in the second half of pregnancy, when the conceptuses become an important source of testosterone (Sridaran, Basuray & Gibori, 1981) , and a similar situation may exist in the mouse. Bartholomeusz & Bruce (1976) showed that mean corpus luteum weight per rat was negatively related to the number of corpora lutea per rat. We have shown the same for luteal volume in the mouse, and that there is a positive correlation between the number of conceptuses and mean CL volume, suggesting a trophic effect of the conceptuses on the corpora lutea.
In our mice there was no local effect of 1 or 2 fetuses on the weight of the ipsilateral ovary, as was found in the rat on Day 18 of pregnancy (Zambrana & Greenwald, 1971) 
